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R' 
Bp, O C  (mmj Formula Xt,,,x, mw e X l o - *  

90-9.' (0. .i) ClrHli?j 266,278 11.43, 12.43 
104-10.5 (0 .6 )  ClaHl& 266,273 11.89, 13.03 
12.5-127 (1) CI,H,,S 266,273 11.42,9.88 
1:3.5-1:37 (0.8) ClaH& 266, 273 11.63, 10.18 

TABLE I11 

R BP,  'C (mm) Formula Amax, mp e X 10-2 

11e 83-83 (0 .5) CI?Hi,?U' 265 67.59 
Et 114-11.5 (0 .6 )  C13HliTi 268 64.13 
n-Pr 120-122 (0.8)  CI,HlqN 267 38.04 
n-Bri 107-109 (1) Ci,H,,S 262 31.72 

the mixture wa5 heated at, 70-80" with stirring for 0.5 hr in the 
presence of light. I t  was then cooled and poured onto ice, 
ba-ified with XaOH under cooling, extracted (PhH), and tosylated 
with TsCl (6 g, 81.6 ntrnole~) in  PhH solut,ion under stirring at 
5-8" iii the begiilning and later at 40" with simultaneous addition 
of 3 -Y KaOH ( 2 5  nil) to keep the mass alkaline. The PhH layer 
was separated oiit and the t,ertiary amine was repeatedly ex- 
tracted (6 S HCl). The combined acid extracts were basified 
with NaOIl under cooling, extracted (Et,O), and dried (Na?SO,), 
aiid the baie was distilled. The yield varied from 30-40q. 
The physical characteristics of V I  are reported in Table 111. 
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and is also a strong CKS stimulant.' 5-Amiiiopyra- 
2010 [3,4-b]pyridines are vasodilators or cardiotonics.2 
1 - Substituted 3 - dimethylamirloalkoxy - 1H - indazoles 
show sedative, muscle relaxant, and antiinflammatory 
proper tie^.^ Several pyrazole derivatives, where the 
pyrazole ring is not fused with another ring, such as 
substituted aminopyrazoles, possess antiinflammatory, 
analgetic, antipyretic, adrenolytic, Iiarcosis-potelltiat- 
ing, and antirheumatic a ~ t i v i t y . ~  Several derivatives 
of l-pheny1-3-methyl-i-(substituted amino)-lH-pyra- 
zolo [3,4-b]quinolines (anilino arid substituted ani1ino)j 
and 1,3-dimethyl-lH-pyrazole [3,i-b J q u i t i ~ I i n e ~ ~ ~  have 
been prepared but not tested. 

We were interested in combiliing the features of the 
pyrazole ring, a substituted quinoline, and an "anti- 
malarial" hide chain in one molecule for antimalarial 
testing. The key intermediate required was a i-chloro- 
1H-pyrazolo [3,4-b]quinoline (I), in which the active C1 
could be replaced with suitable amines expected to 
impart antinlalarial activity to the final products. The 
method for preparing it is outlined in Scheme I. 
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l'yrazole derivatives are known to possess various 
kinds of biological activity. For example, the pyrazole- 
[3,4-b]pyrimidine derivative, an isostere of caffeine, is 
indistinguishable from caffeine in itcl diuretic properties 
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Experimental Section 

The yirldh, meltiiig p o i i i t . q ,  aiid aiidyse- for 1-15 are given i i r  

Table I .  
2-Acetonylbenzoxazine (IV,  X = H )  a i d  N-(l,3-dimethyl-5- 

pyrazoly1)anthranilic acid (111, X = H )  ryere made according 
1 0  the procediire Of hetter,  el 
2-Acetonyl-7-chlorobenzoxazine (IV, X = CI) was made tiy 

the same procediire as for I V  (S = I f ) ,  startiiig from 5-chloro-2- 
:iniiiiobeiizoic acid arid siibhtitiitiiig PhCl as a solvent for CCL. 
The prodrict was crystallized from THF: yield 5 0 7 .  mp 146- 

4-Chloro-N-(l,3-dimethyl-5-pyrazolyl)anthranilic acid (111, 
S = CI) \$-as prepared i i i  BOc; yield by the same procedure as for  

188'. :Inai. (CiiHsCINOa) C, If, S.  

181 T. i. Osdene.  1'. 13. Ruisell, and I.. Rane, J .  .Meii. Chem., 10, 431 (196;) 
($4) R .  Puetter,  C;. \\'olfrrim, and H.  G .  IIanke, U. S. Patent 3.257.410 

I l ! l t j f I ) .  
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centrated to an oil, which was didilled under high vacuum. 
Compoiind 6 solidified after the reaction mixture was poured into 
2 .\- S a O H  and left overnight and was crystallized from Et'OH- 
H?O. The same was the case with 14, which was crystallized 
from DAIF-H,O. Compounds 10 and 11 solidified aft8er the 
dried Et,O extract, was concentrated and were crystallized from 
EtOAc and petroleiim ether (bp 30-60°), respectively. 

7-Chloro-l,3-dimethyl-4-(3-diethylaminomethyl-4-hydroxy- 
aniIino)-lH-pyrazolo[3,4-b] quinoline (15).--A solution of 3- 
diethylaniiiionieth!l--l-h~drosyaniliiie (5.7 g, 0.02 mol) in a mini- 
niiim anioiiiit uf H 2 0  was neiitralized with dilute SaOH to congo 
red paper. To this ivaA added 4,T-dichloro-1,3-dimethyl-lH- 
pyran110 [:3!4-b] qiiiiioliiie (5.0 g, 0.02 mol) and 100 ml of ethoxy- 
ethaiiol. .S clear solution 
formed after 2 hr aiid then a yellon- solid separated. The reac- 
tioii \vas cooled, aiid the yellon- solid vas  filtered and crystallized 
from Me.CO-HyO. 

Acknowledgment.-This n-orli n-as supported by the 
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mand under Research Contract S o .  DA-49-193-AID- 
2369. This ie Contribution So. 387 from the Army 
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The niistiire \vas refluxed for 4 hr. 

showed an improved chemotherapeutic index against 
Plasmodium lophume in ducks;2 one analog was tested 
in limited clinical trails, but was ineffective against 
P. vivax and P. falciparum. 

We have now prepared 3- [p-keto-y-(3-hydroxy-2- 
pyridyl)propyl]-4-quinazolone (3c) (Table I), in which 
the piperidine ring of the side chain has been replaced 
by pyridine. Baker and 1 I c E ~ o y ~  ?ynthebized the 
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Febrifugine Antimalarial Agents. I. Pyridine 
Analogs of Febrifugine 
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7 he dlialoid febrifugine (1) has been shown to be 
the active iiigredieiit of the aricieiit antimalarial prepara- 
tion Ch'xng Shall.' Although 1 is effective against 
avian malaria-,2 Plasmodiuna cynomolgi  in  monkey^,^ 

3 

a . S = H  
b ? i=OCH 
e. X = O H  

pyridinium derivative 2b, and described hydrogenolysis 
of the corresponding free base to the methyl ether 3b 
using Raney S i  catalyst. However, no attempt to 
prepare SC by cleavage of the Ale0 group was reported. 

Working with the desoxy analog 2a8 as a model com- 
pound, we found that hydrogenolysis of the benzyl 
group could be effected smoothly over Pd-C, affording 
3 - [p- keto-7 - ( 2  -pyridyl)propyl] -4 - quinazolone (3a). 
The N e 0  derivative 2b gave 3b under identical condi- 
tions. 

TABLE I 
3-[~-Kb.10-~-(3-SUBSTITCTED 2-PYRIDYL)PROPYL]-4-QUIN 4ZOLONbS 

FormulaC C ompd s I i e l d ,  70 Mp, oc 
*3a H 59 209-212a CiuHi&302 '2HCI.HL0 
3b OCHa 41 151-155' Ci7Hi&& 
3 c OH 53 211-214 deca CisHi~N303.2HCl. 1.5HiO 

a Washed with AcMe, Et,O. * Recrystallized from RIeOH; lit.' mp 157-158'. All compounds were analyzed for C, H, S. 

and Plasnaoclium berghei in mice,4 it has poor activity 
against Plasmodium falcipamm and Plasmodium 
~ i v a x ; ~ - ~  in addition, it is a powerful emetic and has a 
low chemotherapeutic i ~ i d e x . ~  Several analogs of 1' 

1 
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For the preparation of 3c, the intermediate l-benzyl- 
3-hydroxy-2- [p-keto-y- (4 - quinazolon-3 - yl)propyl]pyri- 
dinium chloride hydrochloride ( 2 ~ )  was hydrogenolyzed 
over Pd-C. 

Compounds 3a-c were assayed against P. beryhei in 
mice and Plasmodium yallinaceum in  chick^.^ S o  
antimalarial activity was observed. 

Experimental Section 

Melting points were determined on a Thomas-Hoover "Oni- 
Melt" capillary melting point apparatus and are not correcfed. 
The ir and nmr spectra were as expect,ed. 

1-Benzyl-3-hydroxy-2- [P-keto-~-(4-quinazolon-3-yl)prc~pyl] - 
pyridinium Chloride Hydrochloride (2c).-A solution of 2b (13.T 
g, 0.029 mole) in  573 ml of 487( aqiieoiis HBr was refluxed for 
18 hr. After cooling, the solution was evaporated to  dryness 
in L~UCUO. A saturated solution of KaHC03 was added to the 
residue; the resulting mixture was extracted (CHCL), and the 

(8) B. R. Baker and F. J. MoEvoy, ib id . ,  20, 118 (1955). 
(9) The screening tests ve re  carried out a t  the University of Miami. 

Miami, Fla., under the direction of Dr.  L. Rane. Details of the mouse screen 
with P. berghei have been published [T. S. Osdene. P. B. Russell, and L. 
Rane, J .  Med.  Chena.. 10, 431 (196711. 


